Background: New research knowledge of adult back surgery patients' and family members' coping resources can help promote the development of their family nursing.
Introduction
A spinal condition may affect the patient's ability to function and work normally [1] [2] [3] [4] [5] [6] [7] . In Finland, up to 40% of the days spent on sickness allowance are due to various musculoskeletal conditions [8] ; in 2006, these conditions accounted for 30%
of the total unemployment pension expenditure [4] . Approximately 15% of back pain patients are unable to work and one in ten patients is in need of surgical treatment [9] . The number of back surgical procedures increased by 40% in Finland in the years 1996-2005. Even though treatment times are shorter nowadays, the number of hospitalization periods has grown [4] and the total health service expenditure for back surgical treatment has increased [5] . Osteoarthrosis, which is not only confined to the spinal area, is the most costly musculoskeletal disease to society in Finland [4] . In 2004, there were 7335 hospitalization periods for spinal surgery in Finland. No national statistics are available on the share of men and women [10] . Patient participants in this research were adults, who had undergone surgery for disc herniation or spinal stenosis. While the number of surgeries for disc herniation has decreased, spondylosyndesis and surgery for spinal stenosis have continued to become more common [11] .
The existing research on back surgical patients has focused on examining the clinical results of surgical treatment [12 -16] . The few studies that have been conducted from the perspective of back surgical patients deal with patients' experience of pain [2, 3, 6] , their fear of becoming ill again [1] , their improved physical function [2, 3, 6, 7] , their ability to work [1, 2, 6] and their postoperative quality of life [5, 7] . There are few studies on the coping of this specific group of patients and their families, and the knowledge remains fragmented [9, 17, 18] .
Purpose and theoretical background of the study
The purpose of this study is to describe back surgical patients' and their families' coping resources and related factors at six weeks following the surgery. The resulting knowledge can by useful as a contribution to the development of family nursing. In the present study, family consists of two persons; the patient and one close family member selected by the patient. These persons identify themselves as family members and they are joined together by sharing or emotional closeness [19, 20] . Coping is defined as an individual's attempts to deal with a factor that is perceived as stressful. Coping is seen as a process which changes over time and situation [21] . Coping resources are internal characteristics [22] and each person's coping process is individually constructed [23] . This study describes patients' and family members' actions in a situation that calls for a great deal of resources. These include their perceived health, attitudes and self-esteem [22] . Overall coping in this research refers to patients' and family membrs' own estimate of their overall coping. Spinal surgery patients are usually prescribed a sick leave of 5-6 weeks, after which they are expected to have recovered. This study focuses on this very period of time.
Earlier research has shown that being hospitalized and undergoing surgery are major life events that cause fear and psychological stress and increase the risk of depression and anxiety [21, 24] . Surgery is often followed by changes in patients' coping at home and in their relations with family members and relatives. Surgical patients' daily coping is compromised by pain, difficulty to move, inability to work and limitations to free-time activities, all of which may in turn affect their mood and quality of life [9] . Family members are also affected. They often experience the postoperative time as stressful and burdensome [25] . They, too, have to deal with changes in daily living and social relationships. Tiredness, anxiety and distress have been found to be common among family members. They suffer from being separated from the patient and undergo periods of fear, helplessness and hopelessness. Increased financial difficulty is also frequently reported [26, 27] . The situation is especially demanding in case of aged patients with impaired cognitive function, whose family members report increased dissatisfaction and stress during patient's recovery [28] .
The recovery of patients depends on their age, length of sick leave and on psychosocial factors [29] . For example, it has been confirmed that patients' expectations on work return have an influence on pain, sick leave and disability and that their fear-avoidance beliefs contribute to a low quality of life [17] . Patients' higher levels of optimism and expectations have been found to result in better perceived quality of life and in work return within a year following surgery [17, 30] . An association has been demonstrated between active coping and physical recovery from surgery [31] . It has also been shown that patients may, despite relatively poor physical recovery, feel that the quality of their life has improved, much the same way as patients with better physical recovery report [31] .
In the face of stress and anxiety, both patients and family members engage in their individual coping behaviours [32] [33] [34] .
Successful postoperative coping, assessed in terms of perceived outcome and health-related quality of life, has been associated with the individual's active efforts to deal with the situation. Adaptive coping, social support as well as a combination of several coping behaviors have been found to be effective [21, 24] . Patients' interest in coping is translated into active participation in care, which is likely to have a positive outcome on the final recovery outcome [35] . Patients have been found to cope, for example, by continuing life as normally as possible, step by step. It has also been confirmed that increased self-care regarding physical health reduces patients' anxiety on post-operative days [36, 37] . In contrast, patients' recovery may be complicated by their reduced life satisfaction and lower situation-specific self-control expectations [18] .
Family members, on the other hand, have been shown to require support and information on how the patient should act to ensure coping at home [38] . With increasingly short hospital stays, family members' tend to expect more from the hospital staff [39] .
These background ideas, together with further literature on patients' and their families' coping needs and experiences, formed a foundation for the creation of an instrument, whose purpose was to measure coping and help seek answers for the following research questions.
Research questions
1) What kind of coping resources did patients and their family members have at six weeks following surgery?
2) Which background factors were associated with patients' and their families' coping resources at six weeks following surgery?
3) In what way were patients' and their families' coping resources associated with their overall coping at six weeks following surgery?
Method

Research design
This is a cross-sectional observational study. Data were collected from 61 adult back surgical patients and 50 family members in one central hospital in Finland. A new literature-based, self-administered instrument was developed for this purpose. In the results, patients' and family members' responses to background questions and to twelve groups of questions on coping resources as well as their assessment of their overall coping are combined for analysis.
Instrument
As no suitable instrument or part of instrument was found, a new instrument was developed to measure the coping of patients and family members. This study uses two of the three major parts of the instruments: background factors and patients' and family members' coping resources [40] . In addition, patients and family members were presented with a Visual Analogue Scale (VAS), a 10 centimetre long scale with a value range of 0-100. The VAS has been used in earlier research to assess subjective experiences, for example pain, mood, attention, sleep quality, attitude and ability to function. In this study, the patients and family members were asked to mark their assessment of their overall coping after surgery on the scale [41, 42] .
In the first section of the instrument, background data were collected by questions on the patient's and family member's age, sex, marital status, family, employment, social life and the patient's illness that required surgical treatment. These background factors were later studied for their association with respondents' coping resources. The coping resources section of the instrument is based on earlier research on patients and families experiencing surgery [18, 26, 37, 43] accessed with help of a librarian from the databases Cinahl (102), Cinahlcumulativeindex (174), British Nursing Index- (14), OvidMedline (143), Linda (29) and Medic (15) . The literature was searched for results on patients' and their families' coping needs and experiences. This section of the instrument is also based on an earlier pilot study conducted by the author [44] . The instrument for patients was formulated first and then modified to produce an instrument for family members. The following literature-based constructs were formulated for the instrument: patients' and family members' attitudes towards future, patient's recovery motivation and activity in self-care, normalcy of daily life, patient's and family member's wellbeing, patient's mood changes, insecurity regarding future, deterioration of health, social isolation, fear (of losing the patient) and the increased complications of life together. In this study, these constructs are referred to as components of coping resources. Respondents were asked to use the Likert scale to assess the importance of the above components as constituents of their coping resources, with the option 1 indicating the least and 4 the highest level of importance. There were 2-11 questions per component on the questionnaires. Means were calculated per respondent and per component, but only for components in which a minimum of 80% of the items had been responded to. In the assessment of overall coping (VAS), scores above 50 were considered to indicate better overall coping.
Validity and reliability
Both pre-testing and expert panel consultation were used to ensure content validity of the instruments. The expert panel, which consisted of three members with expertise in research, assessed the face validity of each instrument respectively. The experts were consulted to ensure that the instrument contents and questions were clear and comprehensible and that the time given to prospective participants was adequate. Following this, both instruments were tested and commented on by ten health care professionals. The content validity index was 0.88 for the patient instrument and 0.87 for the family member instrument. Both values are good [45] .
A reliability assessment was also conducted to determine the extent to which the instrument measured what it was intended to measure and to assess instrument reliability, stability and internal consistency [46] . The Cronbach alpha scores ranged from 0.43 to 0.90 for patients and from 0.13 to 0.89 for family members. In both instruments, the following components showed poorer consistency than the others: activity in self care (patient α = 0.56, family member α = 0.13); normalcy of daily life (patient α = 0.67, family member α = 0.21) and social isolation (patient α = 0.43, family member α = 0.22). Furthermore, two components in the family member instrument proved to have poor internal consistency: attitude towards future (α = 0.57) and patient's and family member's wellbeing (α = 0.65). The problem may be due to the small number of questions (2-7) within these components. Second, the time passed since surgery may have resulted in the partly poor internal consistency of the family members' instrument, because the patient's health may already have improved considerably. The respondents may have felt that the questions concerned family members of patients who are in a poorer condition. The parallel-forms method could not be used in testing reliability, as no suitable alternative instrument was available. A test-retest analysis was ruled out because the phenomena to be examined were not expected to remain stable over time [47] .
Finally, the instrument was pretested in a pilot study conducted by the author [40] prior to the present study with patients (N=30) and family members (N=30) selected by patients. For the pilot study, questionnaires and covering letters were handed to patients and family members in one hospital during two months in 2008 and returned, together with consent forms, to the investigator by post. The analysis involved a study of frequencies, distributions, means, standard deviations and correlation. There was no need to make amendments in the questionnaires. Data from the pilot study were not included in the material of the present study.
Sample
The inclusion criteria for participants, both patients and family members, included: age 18 or older, Finnish speaking, aware of the study objectives and capable of responding to the questionnaire. The patients had received surgical treatment for disc herniation or spinal stenosis and they had been cared for on neurosurgical or orthopaedic wards in a central hospital in Finland. The family members were selected and recruited by patients. National statistics were first studied to learn the total number of target group patients in Finland and a statistician was consulted to help assess how much time (two years) would be required to obtain an adequate sample. Data collection was ended after two years. No power analysis was conducted. The data were collected between May 2008 and August 2010. The questionnaires, along with the Visual Analog Scales, were mailed to prospective participants. The initial target group consisted of 126 patients and 126 family members, of whom 61 patients (response rate 48%) and 50 family members (response rate 40%) returned the questionnaire. The patients' mean age was 47.7 years (range 18-71) and the family members' 47 years (range 18-77). As shown in Table  1 , a slight majority of respondents were women. Most patients and family members were either married or cohabiting and had one or more children. In both groups, a small minority of respondents were unemployed. All the patients had been on sick leave during the past year, with little variation in the duration of sick leave. Nearly one third of the patients had been diagnosed with another chronic disease. For most patients, this had been their first spinal surgery. A slight majority of family members had previous experience of being a surgical patient's family member, and in both groups, the majority of the respondents had a history of earlier surgical procedures. One third of the patients had been compelled to give up their free-time activities due to their illness, whereas family members had continued to pursue their interests. Both patients and family members had one or several confidants or persons to talk to. Most of them stayed in contact with such close persons on a daily basis.
Ethical considerations
The National Advisory Board on Health Care Ethics principles were observed [48] . Participation was voluntary and based on informed consent. The questionnaires were mailed, giving each prospective participant full freedom to decide whether or not to enter the study. All participants were legally competent adults. Tampere University Hospital Ethical Committee permission (R07165H) and hospital permission to conduct research were obtained and the anonymity of the respondents ensured.
Data analysis
The Statistical Packages for Social Sciences (SPSS) 18.0 for Windows was used for statistical analysis. Where needed, item scores were reversed to make the values directionally consistent [49] . To help describe data and for further analysis, both patients and family members were grouped into two categories of almost equal size: the under 45-year-olds and those 45 or older. The responses to items on respondents' coping resources were scored as follows: strongly disagree =1 point, disagree =2 points, agree =3 points and strongly agree = 4 points. The results are presented using frequencies, percentages, range, means and medians. Since the data were not normally distributed, non-parametric statistical methods (Mann-Whitney and Kruskal-Wallis Tests) were used to assess relationships between variables [49] . Spearman's correlation was also conducted to analyse the association between the groups of questions and assessment of overall coping. A correlation was determined to be significant if the P-value was below .05. Because of the limited sample size, missing data has not been complemented or replaced for example by means during the analysis. 
Patients' and family members' coping resources
As shown in Table 2 , it was found that according to patients, the most positive components of their coping resources were recovery motivation, normalcy of daily life and respondents' shared trust in nursing staff. Fear was found to deplete coping resources. Increased complications of life together and changes in the patient's mood, however, were not considered to have any major contribution. Similarly, family members also regarded patient's recovery motivation, normalcy of daily life and shared trust in nursing staff as their most positive coping resources. They found that their fear of losing the patient decreased their coping resources, whereas social isolation due to the patient's illness, the patient's mood changes, increased complications of life together and the deterioration of the patient's health did not affect their coping resources significantly.
Background factors related to patients' and family members' coping resources
Comparison by marital status revealed that patients who were separated or divorced experienced more often that increased complications of life together had affected their coping negatively (p-value for the difference .028). In comparison, the median for unmarried patients was 2.50, for married or cohabiting patients 1.50 and for widowed persons 2.86, so there was a significant difference between the groups.
Regardless of their educational background, family members experienced that their attitude towards future had been a positive contribution to their coping resources. The differences between educational groups were practically rather small; the median for family members without any vocational qualification was 3.00, whereas it was 3.25 for those with upper secondary level education, 3.60 for those with a degree or diploma from a university of applied sciences or college and 3.33 for university graduates (p=.039). In other words, those with a relatively high education had the highest score.
No major differences were found between educational groups in family members concerning their rating of the patient's self-care activity as a coping resource. The median was 2.50 for family members without a vocational qualification, 2.75 for those with upper secondary level education, 3.00 for university of applied sciences or college graduates and 2.50 for family members with a university degree (p= .049). Again, those with more education, excepting the most highly educated group, found this component slightly more important to their coping than other respondents.
It was found that in patients with an application pending for earnings-related or disability pension, insecurity regarding future had a stronger negative contribution to their coping resources than in other groups. Respondents with an application pending had a median of 4.00, whereas those in working life had a median of 1.33 (p=.023) and those already pensioned a median of 3.00. In family members, respondents on earnings-related or disability pension felt more strongly (median 3.33) that their insecurity of future had contributed to their coping resources negatively than other groups. Working family members had a median of 1.67 (p= .019) and family members with an application pending a median of 2.68.
A significant association was found between patients' employment status and insecurity regarding future as a component affecting coping resources. The median for employed people was 1.33, whereas it was 3.00 for unemployed patients (p= .027). Working patients experienced future as more secure than unemployed patients. Furthermore, the unemployed respondents felt slightly more strongly that their social isolation had had a negative contribution to their coping resources. This association between patients' employment status and social isolation was statistically almost significant, with the median of 2.00 for working and 3.00 for unemployed patients (p= .045).
Irrespective of the number of earlier operations, patients regarded their recovery motivation as a positive component of their coping resources. The recovery motivation was more pronounced in the responses of those patients, who had had first-time surgery for their condition compared to patients, who had earlier experience of surgery. The median for the first-time surgery group was 4.00 and for the latter group 3.13 (p=.012). As regards patients' attitude towards future, those who had had first-time surgery felt more strongly that their attitude had positively affected their coping resources (median 3.50), compared to patients with earlier experience of surgery (median 3.00; p= .013). As to patients' deterioration of health, it was found to affect coping resources negatively, irrespective of the amount of earlier surgical experience. The first-time surgery patients felt this less strongly. Their median was 2.25, whereas those with previous experience of surgery had a median of 2.89 (p=.020).
The recovery motivation median for patients who were 45 or older was 3.50, while it was 4.00 (p= .019) for under 45-year-old patients. This is practically not a very significant difference, but it indicates that the recovery motivation of under 45-year-old patients was a slightly stronger positive component of their coping resources. Opposite results were obtained for shared trust in nursing staff; the older age group rated their experiences more positively with a median of 4.00, whereas the under 45-year-old patients had a median of 3.33 (p= .020). The under-45-year-old family members rated their future as slightly less insecure (median 1.67) than the older age group, whose median was 2.67 (p=.043).
Association between patients' and family members' coping resources and overall coping
Patients' coping at six weeks following surgery was also assessed by studying the association between the VAS overall assessment and the means calculated for each component. In Table 3 statistically significant results (p<.05) are highlighted in bold. The table shows how Spearman's correlation revealed some statistically significant and meaningful differences. The patients who reported poorer mood, more insecure future, deteriorated health, social isolation and increased complications of life together, also rated their overall coping at six weeks following the surgery as poorer than patients with opposite experiences. In contrast, patients with a more positive attitude towards future, higher recovery motivation, experienced normalcy of daily life and shared wellbeing, rated their overall coping as higher at six weeks after the surgery. Family members' assessment of coping was studied by the same method as that of patients. The analysis yielded statistically partly significant and meaningful differences. Most notably, those family members, who reported patient's changeable moods and their own social isolation, rated their overall coping as poorer at six weeks following the patient's surgery.
Discussion
Changes in family relations or in patients' ability to cope at home are reflected on the whole family's coping resources [9] .
In the present study, this association was determined in both patients and family members; both felt that the patient's recovery motivation, normalcy of daily life and their shared trust in nursing staff constituted strengthening and positive coping resources. According to Salmenperä et al. [9] patients' mood affects their coping in daily life. The present study had different results; both patients and family members rated the role of patient's mood changes as insignificant at six weeks Kopp et al. [18] suggest that patients' recovery is complicated by their reduced life satisfaction and lower situation-specific self-control expectations. In this study, the effect of life dissatisfaction was apparent in patients who were separated or divorced. They rated high on increased complications of family life, which had a negative contribution to their coping [18] .
Unemployed patients also reported that their being out of work had very much undermined their coping resources. Finally, patients and family members on earnings-related or disability pension or with an application pending rated their coping resources more poorly than respondents in working life.
It was found that the positive effect of recovery motivation was greatest in first time surgery patients. In contrast, patients' and family members' age did not significantly affect their experience of the patient's recovery motivation, although the role of recovery motivation was slightly stronger in under 45-year-olds compared to older patients [21, 35] .
Postoperative stress and strain were evident in family members' insecurity regarding future in both age groups [28] . The older family members felt more strongly than those who were under 45 that the insecurity of future threatened their coping resources [25] .
Johansson et al. [17] , among others, found that cognitive behavioral factors predict pain, disability and quality of life after surgery. The results of this study reveal an association between spine surgical patients' and their family members' coping resources and their overall coping (see Table 3 ). The association was stronger in patients than in family members. In patients, it occurred especially through experienced mood and health, insecurity regarding future, social isolation and increased complications of life together. In family members, the association was strong with the patient's mood and their own social isolation.
To sum up some of the most important findings of this study: At six weeks after surgery, patients' and their family members' important coping resources involved the patient's recovery motivation, normalcy of daily life and shared trust in nursing staff. Both patients' and family members' coping resources were undermined by the patient's social isolation and by increased complications of their life together. Insecurity regarding future decreased the coping resources of over 45-year-old family members. It was also found that the various components of patients' and family members' coping resources and their overall coping were associated. In patients, this association concerned mood and deterioration of health, insecurity of future, social isolation and increased complications of family life, whereas in family members, it concerned the patient's mood and their own social isolation.
A number of limitations may have affected the research process. Data collection from a single hospital can be regarded as one limitation. Second, nonresponse may have affected sample representativeness. No name lists were kept and it was not possible to determine the exact number of non-responders. The data collection period was already relatively long and the investigators decided against a repeat enquiry. Selection bias may have occurred. Those respondents, who had experienced greater changes in their coping resources may have been more motivated to respond than patients and family members with less changes experienced in coping resources. Furthermore, patient-family member communication may have had an influence on the content of their respective responses. Finally, the high number of comparisons in the study may have increased the risk of type 1 error. Bonferroni correction was not performed. However, considering that postal enquiries are a challenging method of collecting data [50] , the sample size can be considered moderate. The results may be valuable despite the limited sample, as there is currently little knowledge of the coping of back surgery patients and their families in the weeks following their discharge.
patients and their family members. In family nursing it is important for patients' and families' postoperative coping that the actions of nursing staff create trust. The staff should seek to improve patients' self-care motivation, which in turn may result in better recovery outcomes. In addition, nursing staff need to take into consideration the patient's family relations and home circumstances. In future research, collecting data of patients' and their families' coping resources over a longer period after surgery would give a more comprehensive picture of this important topic. An interventional study is also indicated to confirm the conclusions of this observational study.
